Involvement of integrins and Src in insulin signaling toward autophagic proteolysis in rat liver.
Cell volume changes critically determine hepatic signal transduction and metabolism. Hepatocyte swelling by insulin contributes to p38(MAPK) activation leading to inhibition of autophagic proteolysis. Recently integrins were shown to sense hypoosmotic hepatocyte swelling. Here the role of integrins, Src, and focal adhesion kinase (FAK) in insulin signaling was investigated using the intact organ model of perfused rat liver. Insulin increases [Tyr(P)(418)]Src, [Tyr(P)(397)]FAK, and dual p38(MAPK) phosphorylation by about 2-fold. Infusion of the integrin-antagonizing hexapeptide GRGDSP or the Src inhibitor PP-2 prevented activation of Src and p38(MAPK) and, consequently, proteolysis inhibition by insulin. However, insulin-induced phosphorylation of IRbeta (Tyr(1158)) and protein kinase B (PKB, Ser(473)), as well as K(+)-uptake and cell swelling, was not reduced by the inhibitors. Both hypoosmotic swelling and insulin increase the plasma membrane levels of activated beta(1) integrin. Inhibition of insulin-induced swelling by furosemide largely abolished activation of beta(1) integrin and phosphorylation of Src, but not of PKB. Rapamycin does not affect either insulin-induced K(+)-retention and cell swelling or proteolysis inhibition, indicating that swelling-dependent proteolysis inhibition occurs independently from the mammalian target of rapamycin. The data suggest that sensing of cell swelling by integrins essentially contributes to insulin signaling, thereby defining a novel way of integrin involvement in growth factor signaling.